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Figure 1-1. Synthesizer, Electrical Frequency 0-1115/URC 
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SECTION 1 
GENERAL INFORMATION 


1-1. SCOPE 


This Technical Manual is in effect upon 
receipt. When superseded by a later edition, this 
publication should be destroyed. Extracts from 
this publication may be made to facilitate the 
preparation of other Department of Defense pub- 
lications. This manual covers Synthesizer, Elec- 
trical Frequency O-1115/URC with either A, B, 
C, or D prefix on serial numbers. In addition, 
coverage is also included for Synthesizer, Elec- 
trical Frequency O-1494/URC with an A prefix 
on serial numbers. All Synthesizers, Electrical 
Frequency O-1115/URC (serial numbers A, B, 

C, or D)are electrical identical, mechanical sim- 
ilar,and directly interchangeable. Since the Syn- 
thesizer, Electrical Frequency O-1494/URC re- 
quires 115V AC, 60 cps input power (the Synthesiz- 
er, Electrical Frequency O-1115/URC requires 
115V AC, 400 cps), it is not electrically identical 
or directly interchangeable with the Synthesizer, 
Electrical Frequency O-1115/URC. The primary 
power input connections of the A, B, C, or D ver- 
sions (serial number) of Synthesizer, Electrical 
Frequency O-1115/URC are different. With the 
exception of the primary power requirements for 
the Synthesizer, Electrical Frequency O-1494/ 
URC, the primary power input connections are 
similar to the A version of the Synthesizer, Elec- 
trical Frequency O-1115/URC. 


1-2. GENERAL DESCRIPTION 


a. Synthesizer, Electrical Frequency O- 
1115/URC or O-1494/URC (to be commonly refer- 
red to as "synthesizer") is a precision frequency 
generator that provides more than 690,000 out- 
put frequencies with a stability of 1 part in 108 
per day, in the range of 2 to 34 mc covered in 
four bands: 2.00 to 4.25 mc, 4 to 8.50 mc, 8 to 17 
mc,and 16 to 34 mc. An illuminated front panel 
readout indicates the output frequency. Auxiliary 
outputs of 1 mc and 100 kc are also provided. The 
synthesizer consists of a main variable frequency 
oscillator (vfo) which is disciplined by three sec- 
ondary variable frequency oscillators. All four 
oscillators are phase locked to a stable (1 part 
in 108 per day) crystal-controlled 1-mc reference 
oscillator, and therefore the Stability of the syn- 
thesizer output frequency equals that of the ref- 
erence oscillator. Three straight line tuning con- 
trols are connected through a gear box to the 
tunable components and to four readout counters 
(one for each band). Detent mechanisms with 
warning lights assure accurate positioning of the 
controls. The warning lights also indicate when 
the associated secondary vfo is out of lock. 
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b. An external 1-mc standard frequency 
may be injected to monitor the internal refer- 
ence oscillator, to substitute for a defective 
internal reference oscillator or to replace the 
internal reference if an output stability great- 
er than 1 part in 108 per day is required. Two 
front-panel jacks allow the 2-34-mc output fre- 
quencies to be checked against a frequency 
counter using the 100-kc auxiliary output of the 
synthesizer as the time base. A vacuum-tube 
voltmeter and an audio amplifier built into the 
set are used to check overall performance and 
individual circuit performance of the synthe- 
sizer. A complete set of major test points is 
also readily available. The synthesizer and its 
case may be bench mounted with a shock and 
vibration mount or rack mounted using auxilia- 
ry brackets. In either installation, the chassis 
may be slid out of its case and tilted for serv- 
icing. A built-in tool and spare-parts kit is in- 
cluded for easy maintenance. 


1-3. REFERENCE DATA. 
a. FREQUENCY RANGE. - 2 to 34 mc. 


b. TUNING BANDS. - Four. 

Band 1: 2.0 to 4.25 mc in 12.5-cycle 
steps 
4.0 to 8.50 mc in 25-cycle 
steps 
8.0 to 17 mc in 50-cycle 


Band 2: 
Band 3: 
steps 

16.0 to 34.0 mc in 100-cycle 


steps 


c. AUXILIARY OUTPUT FREQUENCIES.- 
1 mc and 100 ke. 


d. OUTPUT LEVELS. - Adjustable with- 
in 1.0 to 2.5 vrms at 2 to 34 mc; 1 vrms at 1 
mc and 100 kc. 


e. OUTPUT IMPEDANCES. - 50 ohms at 
2 to 34 mc and 1 me; 500 ohms at 100 ke. 


f. EXTERNAL AUXILIARY REFER- 
ENCE SOURCE. 


(1) FREQUENCY. - 1 mc or 100 ke. 
(2) SIGNAL LEVEL. - 1 volt. 
READABILITY ERROR. - Zero. 
RESETTABILITY ERROR. - Zero. 
MOUNTING. - Bench or relay rack. 
CRYSTAL. 


(1) DESIGNATION, - MIL-C-3098B 
type CR28/U; 93279 type MLS-33. 


Band 4: 


g. 
h. 
i. 
j. 
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(2) TYPE OF CUT. - AT 


(3) CRYSTAL FREQUENCY. - 
999. 967 ke + 2 cps. 


(4) OSCILLATION FREQUENCY. - 
1 mc. 


(5) TEMPERATURE COEFFICIENT. - 


0.25 parts/million/°C max. 


(6) OPERATING TEMPERATURE. - 


75°C (167°F). 


k. FREQUENCY STABILITY. -1 part 
in 108 per day. 


1. OPERATING AMBIENT TEMPERA- 
TURE. - 0°C to +50°C (32°F to 122°F). 


m. INPUT POWER REQUIREMENTS. - 


NAVSHIPS 94829 


O-1115/URC 
General Information 


(1) SYNTHESIZER, ELECTRICAL 
FREQUENCY 0-1115/URC. 105 — 125 vac, 
400 cps, 1.7 amperes at 115 vac. 


(2) SYNTHESIZER, ELECTRICAL 
FREQUENCY O-1494/URC. 105 — 125 vac, 
60 cps, 1.7 amperes at 115 vac. 


1-4. EQUIPMENT SUPPLIED. 


Equipment supplied with the synthesizer 
is listed in table 1-1. The list includes the 
unit, its case and technical manuals. 


1-5. EQUIPMENT AND PUBLICATIONS RE- 
QUIRED BUT NOT SUPPLIED. 


Equipment and publications required but 
not supplied with the synthesizer are listed in 
table 1-2. The list includes accessories, test 
equipment, technical manuals and special tools. 


TABLE 1-1. EQUIPMENT SUPPLIED 


Synthesizer, 
Electrical 
Frequency 
Technical NAVSHIPS 
0969- 256-6010 
(Change 1 reqd) 
for coverage of 
O- 1494/URC) 


Synthesizer, 
Electrical 
Frequency 
O-1115/URC 
and 
O-1494/URC 


Relay Rack 
Mounting 
Brackets 
(with Attach- 
ing Hard- 
ware) 


(2) MP29 
(2) MP30 


1-2 


VOLUME 
DEPTH (CU FT) 
. 23 


1 


Foot a ee 
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1-6. FACTORY OR FIELD CHANGES. 


Factory modifications have been made to 
the synthesizer in the form of factory-selected 
values for certain components. Table 1-3 lists 
the basic component reference designation, the 
selected component reference designation such 
as C128-3,and the associated value of the com- 
ponent. Refer to this table when trouble shoot- 
ing or replacing any parts. No factory or field 
changes have been made to the synthesizer. 


1-7, EQUIPMENT SIMILARITIES 


The synthesizers covered in this techni- 
cal manual are similar to Synthesizer, Elec- 
trical Frequency O-1131/GRC except that the 
latter has an auxiliary 1.75 mc output, has its 
output frequency readout shifted by 1.75 mc and 
does not contain auxiliary items such as a phase 
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monitor, an audio amplifier, a tool kit, and 
a 1-mc output. 


1-8. PREPARATION FOR RESHIPMENT. 


Make sure that the tubes, assemblies, 
and fuses are installed in the synthesizer and 
are properly seated in their sockets.Wrap the 
technical manuals in a separate package and 
label this package "TECHNICAL MANUALS 
INSIDE". If the original shipping case is not 
available, refer to table 1-1 for the necessary 
dimensions. If the unit is to be packaged for 
overseas shipment, include an outer barrier; 
if it is to be stored or shipped domestically, 
the outer barrier is not required. Make sure 
to prepare a separate package of relay-rack 
mounting parts and ship these with the synthe - 
sizer. Always include a packing slip in each 
box, listing all the items packed in the box. 
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TABLE 1-3. FACTORY MODIFICATIONS FOR EQUIPMENT SERIAL NO. 


REF DESIGNATION GALE REF DESIGNATION Ric 
BASIC SUFFIX (PICOFARADS) SUFFIX (OHMS) 
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SECTION 2 
INSTALLATION 


2-1. UNPACKING AND HANDLING. 


a. UNPACKING. - Synthesizer, Electrical 
Frequency O-1115/URC or O-1494/URC (to be 
commonly referred to as "'synthesizer") is ship- 
ped in a single container. The individual items 
are listed in table 1-1. Unpack the synthesizer 
as follows: 

(1) Set up wooden crate or corrugated 
carton as designated by markings on the outside. 


(2) Remove fasteners from bottom of 
crate or top of carton. 


(3) Lift crate or open carton and re- 
move technical manuals. 


(4) If necessary, cut two straps which 
secure synthesizer in place, using sheet metal 
shears. 

(5) Slit waterproof barrier and open 
corrugated wrapping. 


(6) Carefully lift out synthesizer and 
place it on a work bench. 


(7) Open small box containing rack 
mounting parts, check contents against table 
1-1, and store container with parts in suitable 
place. 


b. HANDLING. - When handling, assure 
that the synthesizer is secured in its case with 
the front-panel thumbscrews tightened. 


2-2. POWER REQUIREMENTS. 


a. SYNTHESIZER, ELECTRICAL FRE- 
QUENCY O-1115/URC.- This synthesizer re- 
quires 105-125 vac, 400 cps, single phase 
primary voltage with 1.7 amperes drain at 115 
vac. (See figure 5-70.) 


b. SYNTHESIZER, ELECTRICAL FRE- 
QUENCY 0-1494/URC. - This synthesizer re- 
quires 105-125 vac, 60 cps, single phase 
primary voltage with 1.7 amperes drain at 115 
vac. (See figure 5-70.) 


2-3. SITE SELECTION. 


The synthesizer should be located to per- 
mit connections to the equipment(s) being sup- 
plied the output frequencies during normal 
operation. The location should provide adequate 
clearance for removal of the synthesizer from 
its case, tilting it on the tilt-slide assembly for 
servicing, and access to the connectors at the 


rear of the case. The area must be dust free 
and large enough for efficient operation of the 
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blower and air filter, and for adequate heat 
dissipation. Figure 2-1 illustrates the dimen- 
sional requirements for installation. 


2-4. INSTALLATION REQUIREMENTS. 


a. PREPARATION FORINSTALLATION.- 
The synthesizer is primarily designed for 
rack mounting; however, it may also be bench 
installed with an auxiliary shock and vibration 
mount. Prior to installation, separate the syn- 
thesizer from the case as follows: 


(1) Place synthesizer on work bench 
and solidly secure case. 


(2) Loosen thumbscrew on each han- 
dle and carefully slide synthesizer out of case 
until it locks in position. 


(3) Pull tilt latch on each side of 
front panel and swing synthesizer chassis to 
vertical position for access to rear panel. 
(See figure 2-2.) 


(4) Disconnect all power and r-f con- 
nectors from rear panel jacks and tag them 
for identification. 


(5) Remove cable clamp from rear 
panel. 

(6) Tilt synthesizer chassis so front 
panel faces upward. 


CAUTION 


Two men should be employ- 
ed when performing next step. 


(7) Loosen pivot screw on slide at 
each side of synthesizer chassis and carefully 
lift unit, separating it from tilt-slide assembly. 
Set it aside on a work bench. 


b. RELAY-RACK INSTALLATION. - 
Prior to rack installation, separate the synthe- 
sizer from the case as described in paragraph 
2-4a. Install the case in the rack as follows: 


(1) Install two front brackets (MP30) r 
furnished with synthesizer (refer to table 1-1) 
to case and secure with four no. 10-32 x 3/8- 
inch flat-head screws included with each brack- 
et. Make sure to insert screws from inside of 
case. 


(2) Install two rear brackets (MP29), 
furnished with synthesizer, to rear of rack 
using four no. 10-32 x 3/8-inch binding-head 
screws included with each bracket. 


2-1 
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(3) Support case in position, and using 
four no. 10-32 x 3/8-inch binding-head screws, 
secure each front bracket to rack. 


(4) Insert twoNo. 10-32 x 3/8-inch 
flat-head screws, supplied, from inside of 
case into rear bracket, and screw in lightly. 
Mechanical connections to rear brackets are 
horizontally adjustable to correctly position 
case in rack. Tighten all mounting screws 
after case has been properly positioned. 


(5) To replace synthesizer in its case 
reverse order of removal. 


(6) Check operation of synthesizer in 
tilt-slide assembly by placing it in each of its 
applicable positions. Check for abnormal in- 
terference or operation of cable retractor, 
making sure that cables are not pinched at any 
time. Check that synthesizer locks in extended 
position of tilt-slide assembly. 


c. BENCH INSTALLATION. - Prior to 
bench installation, separate synthesizer from 
case as described in paragraph 2-4a. Bench- 
mount case as follows: 


(1) Locate position of synthesizer 
case on bench, making sure to provide ade- 
quate clearance for movement of mounting at 
least 1 inch in each direction, and for tilting 
synthesizer in tilt-slide assembly. 


(2) Drill required number of holes to 
secure mounting to bench and bolt mounting to 
bench. 


(3) Install case on mounting and se- 
cure in place. 
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(4) To replace synthesizer in its case, 
reverse order of removal. 


(5) Check operation of synthesizer in 
tilt-slide assembly by placing it on each of its 
applicable positions. Check for abnormal in- 
terference or operation of cable retractor, 
making sure that cables are not pinched at any 
time. Check that synthesizer locks in extend- 
ed position of tilt-slide assembly. 


2-5. CABLE ASSEMBLIES. 


Table 2-1 is a list of cables required for 
installation of the synthesizer. The table in- 
cludes information such as the number of 
active and spare conductors, load handling 
capability, color code, and associated con- 
nectors or adapters. No maximum length is 
applicable. 


2-6. INSPECTION AND ADJUSTMENT. 


After the installation is completed, 
check the synthesizer as follows: 


a. Check OVEN indicator lamp to make 
sure that it is "on" or that it cycles "on" and 
"off" at a regular rate. 


b. Turn on POWER switch; blower 
should begin operating, OVEN indicator lamp 
should remain "on" or cycle, and detent 
lamps should blink for approximately one 
minute and then extinguish. 


c. Set synthesizer to low, middle and 
high frequencies on each band, following op- 
erating procedures. 


d. Check readings of VTVM for all 
vtvm switch positions, as listed in table 3-2. 
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Figure 4-1. Synthesizer, Electrical Frequency 0-1115/URC, Overall Functional Block Diagram 


mixer, and produces a d-c voltage in proportion 
to the frequency and phase difference between 
these two inputs. The d-c voltage is applied to 
the main-loop reactance, which changes the 
operating frequency of the main loop vfo to min- 
imize the error voltage. 


g. Table 4-1 depicts the output frequen- 
cies of the various circuits with the synthesizer 
when the MAIN TUNE, TUNE (1KC) and TUNE 
(100 cw ) controls are in positions zero (16, 000- 
000 mc) through nine (16.099900 mc). The output 
frequency of the first and second mixers is the 
difference of the input frequencies and the output 
of the third mixer is the sum of the input frequen- 
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cies. For example when the three tuning con- 
trols are in position five, the 20.4 mc spectrum 
generator output is combined in the first mixer 
with the 16.055500 mc main loop vfo signal to 
produce a first i-f frequency of 4.3445 mc. The 
3.95-mce output of the 10-kc loop is combined in 
the second mixer with the 4. 3445 first i-f fre- 
quency to produce a second i-f frequency of 
0.3945 mc. The 4.95-mc output of the 100 
cycle loop is divided to 0. 495 mc and combined 
in the third mixer with the 3. 45-mc output of the 
1-ke loop to produce a 3.945-mc output. The 

3. 945-mc output of the third mixer is divided to 
0.3945-mc and then compared in the discrimina- 
tor with the 0. 3945-mc second i-f signal. 
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4-3 REFERENCE STANDARD, FUNCTIONAL 
SECTION DESCRIPTION. 


a. OVERALL FUNCTIONAL SECTION 
DESCRIPTION. - The reference standard func- 
tional section (see figure 4-2)consists of the 
following circuits: high stability 1-mc oscillator 
and oven control circuit, regenerative divider, 

1 mc buffer amplifier, 100 kc buffer amplifier 
and spectrum generator driver. The reference 
standard provides the auxiliary 1 mc and 100 ke 
sine wave frequencies and the 100 ke driving sig- 
nal which are derived directly from the high 
stability 1 mc reference oscillator. The 100 ke 
driving signal is fed to a spectrum generator and 
used as a stable reference for the main loop, 10- 
ke loop, 1-kc loop, and 100-cycle loop. To con- 
trol the synthesizer with an external reference 
source having a greater stability than that of the 
internal oscillator, or if the internal 1-mc os- 
cillator should become faulty, the INT-EXT 
switch (S100) is placed in the EXT position and 
the external reference source fed into the EXT 

1 MC REF IN jack. The internal high stability 
1-mc oscillator generates the basic 1-mc ref- 
erence frequency and a crystal oven maintains 
the oscillator crystal at the correct operating 
temperature to reduce frequency drift due to 
ambient temperature changes. The 1 mc sine 
wave signal is then fed to a regenerative div- 
ider and converted to a 100-kc frequency with a 
stability equal to that of the 1-mc reference. 

The 1-mc signal is also fed through a 1 mc 
buffer amplifier for use as an auxiliary output. 
The 100-kc output of the regenerative divider 

is fed to the spectrum generator driver which 
raises the input to the high output necessary 

to drive the spectrum generator. The regen- 
erative divider output is also fed through the 

100 ke buffer amplifier for use as an auxiliary 
100-kc output. 


b. OVERALL FUNCTIONAL SECTION 
TEST DATA. - Information which will aid in 


determining the overall performance of the refer- 


ence standard is listed below. Refer to figure 
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4-36 for the circuit location of test points and 
figures 3-2, 5-31, 5-35 and 5-36 for the physical 
location of test points. 


(1) TEST DATA. 


(a) R-f output (J2).- lme @ 
1.5 vrms minimum into 50 ohms. 


(b) R-f output (J3).- 100 kc @ 
0.7 vrms minimum into 500 ohms. 


(c) R-f output (V102, pin 5). - 
100 ke @ 250 vac p-p minimum. 


(d) B+.- +180 vdc. 


(e) Crystal oven voltage (pins 5 
and 7 of oven). - 6.3 vac +10%. 


(2) TESTS. - Perform the following 
tests to determine if the reference standard 
functional section is faulty. The test equipment 
required to perform the tests is a frequency 
meter, a vtvm, and an oscilloscope (refer to 
Section 1 for type designations). The tests are 
performed with the INT-EXT selector switch 
(S100) in the INT positicn. 


WARNING 


Observe safety precautions when 
trouble shooting; high voltages 
exist. 


(a) Measure r-f output signal at 
INT 1 MC REF OUT jack J2. 


(b) Measure r-f output signal at 
100 KC OUT jack J3. 


(c) Measure r-f output signal at 
plate of spectrum generator driver V102, pin 5. 


(d) Measure B+ voltage applied 
to functional section. 


(e) Check stability of internal 1 
mc reference oscillator as described in paragraph 
3-6b (1). 
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5-35. FRONT I-F SUBASSEMBLY REMOVAL 
AND REPLACEMENT 


The front i-f subassembly may be lifted 
out of the synthesizer (and be kept energized) 
for servicing and access to various compo- 
nents. However, not all r-f input and output 
connections are maintained and if these are 
required, jumper cables must be used. To lift 
out the subassembly proceed as follows: 


a. Loosen thumbscrews on each handle 
and slide synthesizer out of case until it locks 
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in position. 


b. Remove top and bottom covers by re- 
leasing captive fasteners and lifting off covers. 


c. Remove top right channel (angle brack- 
et) by taking out the ten securing screws. 


d. Unsolder five color coded coaxial cables 
connected to front i-f subassembly. Four ca- 
bles(color coded orange, yellow, blue, and white) 
are accessible from bottom of synthesizer and 
connect to switch assemblies A1501, A1700, 
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Figure 5-67. Power Supply, Rear View, Component and Test Point Locations 


Figure 5-68. Power Supply, Bottom View, Component and Test Point Locations 
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Figure 5-69. Adapter CP1, Component Location 
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Figure 5-70. Primary Power Distribution, Schematic Diagram 
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SECTION 6 
PARTS LIST 


6-1. MAINTENANCE PARTS LIST. 
NOTE 


The parts list section has been 
revised with the addition of sup- 
plementary parts list table 6-0. 
This table lists the parts con- 
tained in the Synthesizer, Elec- 
trical Frequency O-1494/URC 
that are different from the equiv- 
alent part in the Synthesizer, 
Electrical Frequency O-1115/ 
URC. For any given item of the 
Synthesizer, Electrical Frequen- 
cy O-1494/URC, always refer to 
table 6-0 first. If no information 
is shown for a given item, then 
refer to the basic table (table 
6-1) for the required information. 
For any given item of the Synthe- 
sizer, Electrical Frequency O- 
1115/URC, disregard table 6-0 
and refer directly to table 6-1. 


Table 6-1 lists all parts of maintenance 
significance for the synthesizer. The parts are 
listed in numerical sequence. Maintenance 
parts are listed alphabetically — numerically 


by class of part. Table 6-1 provides the follow- 


ing information: (1) the complete reference 
designation of each assembly, subassembly, or 


part, (2) reference to explanatory notes in para- 


graph 6-4, (3) noun name and brief description, 
and (4) identification of the illustration which 
pictorially locates the part. Assembly boards 
and modules are listed first as individual items 


in the maintenance parts list. In addition, atthe 


completion of a parts listing for each unit, the 
individual circuit board, assembly board, mod- 
ule, etc., is then broken down by components 
into separate parts listings. When there is a 
redundancy of such electronic assemblies in 


subsequent units, reference is made to the parts 


breakdown previously listed. 


NOTE 


A brief description is given for 
all key parts(parts differing from 
any parts previously listed in this 
table) and sub-key parts (parts i- 
dentical to a key part but appear- 
ing for the first time for a unit). 


6-0 


The names and descriptions 
are omitted for other parts, 
but reference is made to the 
key or sub-key part for the 
data. Unless otherwise indi- 
cated, all drawing numbers 
apply to equipment manufac- 
turer and all type numbers 
apply to part manufacturer. 


6-2. LIST OF MANUFACTURERS. 


Table 6-2 lists the manufacturers of 
parts used in the equipment. The table includ- 
es the manufacturers code used in tables 6-0 
and 6-1 to identify the manufacturers. 


6-3. STOCK NUMBER IDENTIFICATION. 


Allowance Part List (APL) issued by 
the Electronics Supply Office (ESO) include 
Federal Stock Numbers and Source Mainten- 
ance and Recoverability Codes. Therefore, 
reference should be made to the APL pre- 
pared for the equipment for stock numbering 
information. 


6-4. NOTES. 


The following notes provide information 
as referenced in table 6-1. 


1. Not replaceable in this application. 
Listed for reference only. 


2. Factory-selected value. Refer to table 
1-3 for complete reference designation and val- 
ue. Replace defective part with identical com- 
ponent. 

3. Replacement part must include kit. 


4. Part of adapter CP1. Replacement 
not recommended. 


5. Used only on synthesizers with A and 
D prefixes on serial numbers. 


6. Used only on synthesizers with B and 
C prefixes on serial numbers. 


Change 1 


O-1494/URC NAVSHIPS 94829 Table 
Parts List 6-0 


TABLE 6-0. SUPPLEMENTARY MAINTENANCE PARTS LIST 


SYNTHESIZER SUBASSEMBLY, GEAR SPEED 
DECREASER: 26916 type 150-012793 


FAN, CENTRIFUGAL: elect mot dr; 3300 rpm; 


115 vac; 1 ph; 60 cps; w/1.84 uf starting cap.; 
26916 type 150-017509-001 


MOTOR, ALTERNATING CURRENT: 1 ph, 
115 vac; 60 cps; 26916 type 020-000997 


CAPACITOR: blower motor type; 1.84 uf; 
+10%; 200 vdc; 26916 type 046-002329 
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TABLE 6-1. MAINTENANCE PARTS LIST 


NAME AND DESCRIPTION os 


SYNTHESIZER SUBASSEMBLY, GEAR SPEED DECREASER: 
26916 type 150-017478 


SYNTHESIZER SUBASSEMBLY, POWER SUPPLY: electronic, 
full-wave rect; d-c output voltage, adj +5v, at 250 ma; 6.4vac 
at 9A; input voltage 115 vac, 400cps; 26916 type 150-017439 


SYNTHESIZER SUBASSEMBLY, LIGHT INDICATOR: 26916 
type 150-017614 


Deleted 


FAN, CENTRIFUGAL: elect mot dr; 3300 rpm; 115vac; 1 ph; 
400 cps; w/4.7 uf starting cap.; 26916 type 150-017509-002 


Not used 
Not used 
Not used 


OVEN, CRYSTAL: for single CR28/U xtal unit; oper temp 75 
deg. C; 6.3vac, 60/400 cps, 1 ph; 26916 type 150-017005 


SYNTHESIZER SUBASSEMBLY, REFERENCE SIGNAL 
GENERATOR: w/int freq std; 6.3 vac, 400 cps, 1 ph; 180 vdc 
max; for cont oper; oper freqs: 100 kc, 1 me; 26916 type 

150-017401 


SYNTHESIZER SUBASSEMBLY, PLATE TANK 26916 
type 150-016588 


Deleted 


SYNTHESIZER SUBASSEMBLY, ELECTRON TUBE MOUNTING: 
26916 type 150-017361 


Not used 


SYNTHESIZER SUBASSEMBLY, ELECTRON TUBE MOUNTING: 
26916 type 150-017360 


SYNTHESIZER SUBASSEMBLY, VFO AND SPECTRUM 
GENERATOR: 26916 type 150-017358 


Deleted 


SYNTHESIZER SUBASSEMBLY, ELECTRON TUBE MOUNTING: 
26916 type 150-016639 


SYNTHESIZER SUBASSEMBLY, ELECTRON TUBE MOUNTING: 
26916 type 150-016638 
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Figure 2-2. Synthesizer Tilted 


TABLE 2-1 CABLE ASSEMBLIES 


LOAD 
CURRENT 
(AMPERES) 


CONDUCTORS 
NUMBER & ACTIVE 


TYPE 


(1) MIL-C-5015 type 

AN-3106A-10SL-3S 

(1) MIL-C- 3767/4 type 
UP121M 


* These cables are not supplied. 


** Connectors shown are for synthesizers with A prefix on serial 
numbers, Synthesizers with B or C prefix on serial number have 
following connectors: (1) 652-R-3-GNG (1) MIL-C-3767/4 type 
UP121M, 
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SECTION 3 
OPERATION 
3-1. FUNCTIONAL OPERATION, d. If higher stability than that provided by 


a. Synthesizer, Electrical Frequency 
0-1115/URC or O-1494/URC (to be commonly 
referred to as "synthesizer") provides more 
than 690,000 highly stabilized output signals in 
the frequency range of 2 to 34 mc. In addition, 
1 mc and 100 ke auxiliary reference signals 
are available from separate output jacks. 


b. The synthesizer has an internal 1 mc 
crystal oscillator which controls the stability of 
all output frequencies. A temperature -regulated 
oven maintains the oscillator crystal at its opti- 
mum operating temperature. 


c. The stable output frequencies are obtain- 
ed from four free-running, variable-frequency, 
oscillators (main vfo, 10-kc vfo, 1-ke vfo, and 100 
cycle vfo) in a double-superheterodyne type circuit 
Each oscillator is disciplined by the 1 mcstandard 
frequency through phase-detector-fed reactance 
controls. The desired output frequency is selected 
through operation of the BAND switch to one of the 
four bands and rotation of the tuning controls until 
the frequency is noted on the appropriate counter. 


_ RF LEVEL 
CONTROL 


VTVM 
SWITCH 


TEST | 
CONTROL 


OVEN 
LAMP 


PHONES CONTROL 
q MAIN TUNE 


Figure 3-1. 
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the internal oscillator (1 part in 108 per day) is 
desired, any external frequency standard of supe- 
rior stability whose output is 1 mc or 100 kc at 1 
volt can be used to discipline the synthesizer fre- 
quencies. The external 1-mc source can also be 
used to monitor the internal oscillator frequency 
to make certain that the output signals are accu- 
rate and stable, The external frequency source 
can also be used if the internal oscillator fails. 


3-2. PREPARATION FOR USE. 


There are no special procedures to be per- 
formed before operation of the synthesizer can be 
started. 


3-3. OPERATING PROCEDURES. 


a. DESCRIPTION OF CONTROLS, (See 
figure 3-1.) - Table 3-1 identifies and describes 
the function of each control needed to operate the 
synthesizer. All operating controls are located 
on the front panel of the synthesizer. 
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ing the functional section are all placed to- 
gether in one area of the manual. 


g. FAILURE ANALYSIS. - After the trou- 
ble (faulty component, misalignment, etc.) has 
been located (but prior to performing corrective 
action), the procedures followed up to this point 
should be reviewed to determine exactly why the 


fault affected the equipment in the manner it did. 


This review is usually necessary to make cer- 
tain that the fault discovered is actually the 
cause of the malfunction and not just the result 
of the malfunction. 


4-2. OVERALL FUNCTIONAL DESCRIPTION. 


a. Synthesizer, Electrical Frequency O- 


1115/URC or-0-1494/URC (to be commonly re- 
ferred to as "'synthesizer'') is a precision 
frequency generator that provides more than 
690,000 discrete frequencies ranging from 2 to 
34 mc. Auxiliary output frequencies of 1 mc 
and 100 ke are also provided. An internal high 
stability 1 mc reference frequency oscillator 
(1 part in 108 per day) is used to discipline 
(control) the synthesizer so that each output 
frequency has a stability equal to that of the 
reference frequency. 


NOTE 


A complete familiarity with the 
overall functional block diagram 
is necessary to understand oper- 
ation of the synthesizer. The block 
diagram indicates relationships of 
the functional sections within the 
synthesizer. Study the block dia- 
gram in detail to fully understand 
the functional operation of the syn- 
thesizer before proceeding to the 
detailed circuit descriptions and 
trouble shooting. 


b. The synthesizer (see figure 4-1) is 
very similar to a double conversion superhet- 
erodyne receiver circuit with the following anal- 
ogy: The antenna signal of the receiver corres- 
ponds to the spectrum generator signal of the 
synthesizer. The first local oscillator of the 
receiver is similar to the main loop variable 
frequency oscillator (vfo) of the synthesizer. 
Both.the receiver and synthesizer have first 
mixer and first i-f stages. The second local os- 
cillator of the receiver is similar to the 10-kc 
loop vfo of the synthesizer. Both the receiver 
and synthesizer have second i-f stages. The f- 
m detector of the receiver is similar tothe dis- 
criminator in the synthesizer;the output of the 
detector or discriminator is a varying d-c volt- 
age which is used in the receiver for automatic 
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frequency control (afc) and in a similar man- 
ner in the synthesizer to control the main- 
loop vfo. 


c. The reference frequency standard 
consists of a 1-mc oscillator that is stable to 
1 part in 108 per day, and is relatively free 
from any undesired variations. This 1-mc sig- 
nal is divided to a 100 ke sine wave that is fed 
to the spectrum generator. The output of the 
spectrum generator consists of 100-kc pulses 
and a range of frequencies (spectrum) from 
20.4 to 38.4 mc. The outputs of the spectrum 
generator serve to lock all frequencies in the 
synthesizer to the high stability crystal of the 
reference frequency standard. 


d. The vfo in the 10-kc loop is locked 
to the reference frequency through a feed back 
network consisting of a multiplier,a phase de- 
tector, and a reactance control. The two inputs 
to the phase detector are the 100 kc reference 
pulses which contain all necessary harmonics 
of 100 kc, and the multiplied output of the vfo. 
These inputs are compared to produce a d-c 
voltage proportional to their difference in 
phase. The d-c voltage is then applied to the 
reactance control where it is converted toa 
proportional capacitance across the tank of the © 
vfo, and consequently changes the vfo frequency. 
The reactance control provides afe action and 
holds the oscillator frequency constant despite 
any influences tending to change this frequency. 
The 1-ke and 100-cycle loops function in the 
same manner as the 10-kc loop. 


e. The output of the main-loop vfo is 
mixed with the 20.4 to 38.4 mc output of the 
spectrum generator at the first mixer, to pro- 
duce an output of 4.3001 to 4.4000 mc. (The 
frequency tuning controls of the spectrum gen- 
erator and vio are ganged, but the spectrum 
generator can produce frequencies only at 100- 
ke intervals, while the vfo can produce frequen- 
cies in 100-cycle steps;consequently, the mixer 
output frequency has a range of 99.9 kc.) The 
output of the first mixer is mixed with the 4.00 
to 3.91 mc output of the 10-ke loop in the sec- 
ond mixer to produce an output of 0. 4000 to 
0.3901 mc. 


f. The 5.00 to 4.91 mc output of the 100- 
cycle loop is divided by 10 and mixed with the 
3.50 and 3.41 mc output of the 1-ke loop, in the 
third mixer. The resultant 4.000 to 3.901 me 
output is again divided by 10and applied to the 
discriminator of the main loop. The discrimin- 
ator compares the combined outputs of the 1-kc 
and 100-cycle loops with the output of the second 
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SECTION 5 


MAINTENANCE 


5-1. FAILURE, PERFORMANCE AND OP- 
ERATIONAL REPORTS. 


NOTE 


The Naval Electronic Systems 
Command no longer requires 

the submission of failure re- 
ports for all equipments. Fail- 
ure Reports and Performance 
and Operational Reports are to 
be accomplished for designated 
equipments (refer to Electron- 
ics Installation and Maintenance 
Book, NAVSHIPS 900, 000) only 
to the extent required by exist- 
ing directives. All failures shall 
be reported for those equipments 
requiring the use of Failure Re- 
ports. 


5-2. MAINTENANCE STANDARDS. 


The tests and maintenance prescribed 
herein provide the technician with a systematic 
and efficient method for checking Synthesizer, 
Electrical Frequency O-1115/URC or O-1494/ 
URC (to be commonly referred to as ''synthe- 
sizer") and for performing routine preventive 
maintenance. When performed as directed, 
the preventive maintenance procedures will 
increase operating efficiency of the synthesizer 
and detect impending failures before they oc- 
cur. The records that should be kept as a re- 
sult of performing the preventive maintenance 
provide an equipment history of performance, 
which when properly analyzed will clearly in- 
dicate when or what preventive measures must 
be taken. Preventive maintenance contains 
daily and weekly steps which are both routine 
and technical. The time required is not a fixed 
standard but an established average. It is ex- 
pected that the readings in each step will show 
nominal variances from time to time, but this 
does not necessarily mean that the equipment 
is operating improperly. However, if a parti- 
cular step shows a reading which varies pro- 
gressively in the same direction every time a 
check is made, it is an indication of improper 
operation and corrective measures must be 
taken. 
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a. TEST EQUIPMENT AND SPECIAL 
TOOLS. - The test equipment required to per- 
form the preventive maintenance procedures 
consists of a frequency counter and a frequen- 
cy standard (refer to Section 1 for type desig- 
nation). There are no special tools required 
to perform the preventive maintenance proce- 
dures other than those supplied with the syn- 
thesizer. 


b. SPECIAL PROCEDURES. - Prior to 
performing the preventive maintenance, set 
up the synthesizer for an output frequency of 
16 mc as described in paragraph 3-3b and 
make sure that the synthesizer has been ener- 
gized for at least one hour. 


c. REFERENCE STANDARDS PROCE- 
DURES. - Table 5-1 lists the reference stand- 
ards procedures for Synthesizer, Electrical 
Frequency O-1115/URC or O-1494/URC. 


NOTE 


The procedures listed below 
consist of the minimum num- 
ber of reference standards 
which will indicate, when 
completed, the relative per- 
formance of the synthesizer. 
Each group of tests repre- 
sents a functional section of 
the synthesizer. The proce- 
dures are listed in the sug- 
gested sequence of perform- 
ance; however, deviation 
from the listed order will in 
no way affect the unity or re- 
sult of the reference stand- 
ards, unless otherwise noted. 


d. PERIODIC SCHEDULE CHARTS. - 
Tables 5-3, 5-5, and 5-7 contain test proce- 
dures in tabular form (procedure table)to be 
performed by the maintenance technician; these 
procedures are scheduled for regular periods 
(daily, weekly and monthly). Preceding each 
step or group of steps isa sample ofa two-year 
check-off chart (see tables 5-2, 5-4.and 5-6)to 
be used in preparing periodic schedule charts. 
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Table NAVSHIPS 94829 O-1115/URC 
5-1 Maintenance 


TABLE 5-1, REFERENCE STANDARDS PROCEDURES 


SECTION ACTION REQUIRED REFERENCE 


REFERENCE STANDARD Record frequency of internal M1 

1-mc reference 
MAIN LOOP Record VTVM reading 
10 KC LOOP Record VTVM reading a 


1 KC LOOP Record VTVM reading 
100 CYCLE LOOP" Record VTVM reading 


OUTPUT DIVIDER Record 2 to 34 mc r-f output level 


in the tables. Arrows leading from a given "step" 
number on the illustration graphically present 
certain basic information given in the associated 
step of the procedure table, as follows: The 

point where the test equipment is to be connected, 
the "indicator" from which the data is to be taken, 
and the applicable control used to obtain the 
reference standard data. 


5-3. PREVENTIVE MAINTENANCE PROCE- 
DURES, 


The instructions for performing the pre- 
ventive maintenance procedures are given in 
tables 5-2 through 5-7. The procedures are 
arranged numerically within each maintenance 
period. See figures 5-1 through 5-3 for location 
of the parts corresponding to the "step" numbers 


5-2 Original 


O-115/URC NAVSHIPS 94829 Figure 
Maintenance 5-30 
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Figure 5-30. Adjustment of Guide Pins 


synthesizer. There are two screw-type guide guide blocks and check operation. 
blocks. 
g. Tighten guide pins and guide pin re- 
e. Loosen two screws securing each nut- _ ceptacles. 
type guide block to front of case. There are two 
nut-type guide blocks that receive the two locking 5-31. REPAIR 
thumbscrews after matching screw-type guide 
blocks. If access cannot be had to a part by re- 
moving the top and bottom covers of the synthe- 
f. Slide synthesizer in and out of case sizer and the covers of the individual chassis, 
until it operates normally and smoothly. Tighten one or more subassemblies must be removed. 
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Paragraph 
—~§-31 


All subassemblies and parts which are not de- 
scribed in the following paragraphs can be 
removed and replaced by unsoldering the con- 
necting wires and, if necessary, removing the 
attaching hardware. When unsoldering wires, 
be sure to tag and identify each wire and ter- 
minal so that the replacement part can be prop- 
erly connected in place. Use the utmost care 

in removal and replacement operations as any 
change in wire dress or physical characteris- 
tics may affect the overall operation of the syn- 
thesizer. After repairing any part of the syn- 
thesizer, perform the applicable alignment 
procedures. 


NOTE 


Before starting any procedure, 
observe positions of all wires 
before unsoldering any connec- 
tion. When necessary, refer to 
schematic diagrams for connec- 
tions of electrical components and 
maintenance parts list (table 6-1) 
for references to appropriate iden- 
tifying illustrations locating speci- 
fic parts. 


5-32. VACUUM TUBES WITH SOLDERED- 
IN LEADS 


Remove a soldered-in tube by unsolder- 
ing each lead of the tube from the terminal 
board at the base of the tube and sliding the 
tube out of its holder. Replace the tube by first 
sliding it into its shield and then soldering its 
leads. Be certain that each lead goes to its 
proper terminal. 


5-33. FRONT PANEL REMOVAL AND RE- 
PLACEMENT 


To remove the front panel, proceed as 
follows: 


a. Loosen thumbscrew on each handle 
and slide synthesizer out of case until it locks 
in position. 


b. Remove top and bottom covers by re- 
leasing captive fasteners and lifting covers off 
chassis. 


c. Loosen two screws at rear of each 
handle assembly. 


d. Remove two screws in pushbutton 
linkage. 


e. Remove BAND switch knob (with No. 
4 Bristol wrench MP18) and remove TUNE (1 
KC) and TUNE (100 ~ ) knobs (with No. 6 
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Bristol wrench MP20) from their respective 
shafts. 


f. Lift up rapid MAIN TUNE control han- 
dle, pull off front panel, and let it hang loosely 
by attaching wires. . 


g. Replace front panel by reversing steps 
a through f. 


5-34. BLOWER MOTOR REMOVAL AND 
REPLACEMENT 


a. BLOWER MOTOR REMOVAL AND RE- 
PLACEMENT FOR 0-1115/URC. 


To remove blower motor for Electrical 
Frequency Synthesizer O-1115/URC, proceed 
as follows: . 


(1) Remove front panel as described in 
paragraph 5-33. 


(2) Unsolder color coded wires connect- 
ed to blower motor capacitor C11. There are 
four wires (red, yellow, black, and green). 
Make sure to label and identify each terminal 
as to proper colored wire connected to it. 


(3) Remove three nuts which hold blower 
to shock mounted pads and remove entire blow- 
er assembly through top of synthesizer. 


(4) To replace blower motor, reverse 
order of removal. 


b. BLOWER MOTOR REMOVAL AND RE- 
PLACEMENT FOR O-1494/URC. 


To remove blower motor from Electri- 
cal Frequency Synthesizer O-1494/URC, pro- 
ceed as follows: 


(1) Remove top and bottom cover of syn- 
thesizer. 


(2) Unsolder color coded wires connected 
to blower motor capacitor C11. There are 
three wires (red, green, and white/gray). Un- 
solder yellow wire from standoff located ad- 
jacent to capacitor C11 (yellow wire connects 
to blower motor). Make sure to label and iden- 
tify each terminal as to proper colored wire 
connected to it. 


(3) Remove three nuts which hold blower 
to shock mounted pads and remove entire 
blower assembly through top of synthesizer. 


(4) To replace blower motor, reverse 
order of removal. 
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